Interference Lithography (IL), combines coherent optical beams from different directions onto a thin photosensitive film, to produce an interferometric pattern whose intensity distribution is recorded in the photosensitive layer and is later transferred (developed) by thermal and chemical processes. The basic concept of two-beam interference is shown schematically in Figure S1a . Two coherent optical plane waves are symmetrically incident on a photoresist (PR) film at angles of ±θ. The period of the interference pattern is λ/2nsin θ, where n is the refractive index of the medium (n~1 for air) above the PR and λ is the wavelength of the incident beams. The standing wave pattern exists throughout the overlap between the beams as long as this overlap distance is shorter than the longitudinal coherence length of the laser beams. The wafer can be placed anywhere inside this coherence volume. An experimental arrangement for IL is shown in Figure S1b . which is a simple corner cube arrangement (Fresnel mirror) where the right and left halves of the beam are folded onto each other using a 90-degree geometry. Simple two-beam interference produces an array of uniformly spaced parallel lines covering the exposure area, e.g., a simple grating. A square, 2-D array pattern obtained by carrying out one IL exposure, rotating the sample by 90 degrees, and performing a second exposure. For lowexposure doses in a positive photoresist, such that neither exposure alone is sufficient to completely clear the resist during development, a 2-D array of holes results; at higher exposure doses where each exposure clears the photoresist completely, the result is a an array of 2-D posts. 
GNM with different Neck-width

Mobility Calculations
The electron and hole mobilities of the GNM were estimated using the formula μ = (gL V ds C ox W ⁄ ), where g is the transconductance, L is the channel length, V ds is the source-drain potential, C ox is the gate capacitance per unit area, and W is the width of channel. C ox = (ε 0 ε r d ⁄ ), where ε 0 is the vacuum permittivity, ε r and d are the dielectric constant and thickness of the SiO 2 dielectric layer. The transconductance of for holes are extracted from the . plots as shown in figure S5 . 
